Subcutaneous injections of platelet-rich plasma into skin flaps modulate proangiogenic gene expression and improve survival rates.
Flap necrosis remains a major complication of reconstructive surgery. To improve skin flap survival, various treatments with vasodilators, antiplatelet drugs, or the local administration of growth factors have been performed. However, the sufficient prevention of skin necrosis is not well established. Platelet-rich plasma has been used as an autologous factor and includes various growth factors. The authors evaluated whether or not platelet-rich plasma can improve skin flap survival in an experimental rat model. Cranially based dorsal cutaneous flaps were elevated in 48 rats. The animals received subcutaneous injections of either platelet-rich plasma (100 μl) or platelet-poor plasma (100 μl). The rats were divided into three groups: the platelet-rich plasma group (n = 16), the platelet-poor plasma group (n = 16), and the nontreatment group (n = 16). Flap survival was measured and histologic specimens were collected on day 7. Real-time polymerase chain reaction specimens were collected after 8 hours, 24 hours, 3 days, and 7 days. Platelet-rich plasma significantly improved flap survival rates (61.2 percent) compared with the platelet-poor plasma treatment (35.8 percent) and nontreatment groups (28.0 percent). A histologic analysis showed that significantly fewer inflammatory cells and an increased blood vessel density were observed in the platelet-rich plasma rats versus the platelet-poor plasma or nontreatment rats. In addition, platelet-rich plasma treatment significantly increased the mRNA levels of vascular endothelial growth factor and platelet-derived growth factor. Platelet-rich plasma modulates the genes involved in angiogenesis and improves skin flap survival.